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The results of a parasitological survey conducted since January 2012 till January 
2014 in the littoral zone of the Sea-of-Galilee are presented. The parasites were 
identified, and their prevalence, density, and geographic distribution were 
studied. Wet-preparations were used for detection and identification of the 
parasites. In the described time period, a total of 200 adults and 200 fingerlings 
of the following fish species Sarotherodon galiaeus (68%), Tilapia zillii (20%) 
and Oreochromis aureus (12%). The fish were collected from four dispersed 
coasts of the lake. The primary results of the survey indicate that 30% of 
examined fish were infected with ciliates. The prevalence of myxozoa was 18% 
in adults, mostly in the spleen, and was lower in fingerlings, exhibiting 
prevalence of only 8%. High prevalence of trematode metacercaria was found 
in fingerlings, (85%), significantly higher than in adults (36%). The most 
common trematode metacercaria found were Neascus sp. and Bolbophorus sp. 
These parasites were found mostly in the brain and eyes. Surprisingly, the 
following trematodes: Clinostomum, Euclinostomum, Neascus and 
Bolbophorus, which were missing in the previous study conducted on 1999-
2002, were commonly found in the current study. In light of the findings of the 
present study as compared to previous ones, it seems that there is a change in 
metacercaria species throughout the years. It is likely that the changes in the 
composition of the parasites population found in this survey are related to 
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Introduction 
The Sea-of-Galilee (lake Kinneret) is the only natural freshwater lake in Israel. The water 
in this lake are prone to human over-exploitation of water resources, that leads to 
increased annual and interannual fluctuations of water levels, at times far beyond natural 
amplitudes and/or at altered time schedules (Zohary and Ostrovsky, 2011). In recent years 
(2008 till 2011) the total catches of fish in the Sea-of Galilee was reduced from an annual 
average of about ~1,100tones (627 tones, when not including Acanthobrama 
terraesanctae) to about 369 tones (307 tones when not including A. terraesanctae) ; 
 The catch of Sarotherodon galilaeus (St. Peter's fish) reduced from an annual average 
of about 200 tones (2000-2008) to 8 tones in 2008 (Non-published data, Department of 
Fisheries and Aquaculture, Ministry of Agriculture and Rural Development). In addition, 
when fisherman working in the Sea-of-Galilee reported a phenomenon of 'blindness' on 
2011, it became a source for concern for professionals as well as for the public health. In 
histopathological sections of affected eyes, multiplegranulomas were inspected, some 
exhibiting myxozoans and others trematode-metacercaria. These findings were in 
accordance to previous studies that related metacercariae to damage to the eyes of fish 
(Paperna, 1996).  
 Species richness of fish-parasite-communities is commonly used as bioindicators for 
monitoring the state of aquatic ecosystems: seas, lakes and rivers (Djikowski et al., 
2003a). Trematode metacercariae, being heteroxenous parasites, depending on multiple 
intermediate hosts, that are representing multiple ecological niches, are commonly used 
as sensitive biosensors for these changes (Djikowski et al., 2003c).  
Considering the dramatic changes in this lake and the histological findings, it was important 
to collect data on the parasites of cichlids, and to compare this data to previous studies 
conducted in the Sea-of-Galilee.  
 
 
Materials and Methods 
Sampling 
Fish samples were collected during 2012 in the littoral zone on four main locations at the 
Sea-of-Galilee, scattered around the lake (32º42'15''N, 32º53'44''N and 35º30'52''E, 
35º38'55''E): 
 
1. Ginosar on the north-west side,  
2. Ein-Gev on the east side,  
3. Kineret-Moshava on the south-west side,  
4. Sfamnun river basin on the north-east side.  
 
Samples were collected from January 2012 till January 2014, and each location was 
sampled three or four times throughout this period. Fish were caught with cast nets and 
traps and brought alive to the Central Fish Health Laboratory for examination. All fish were 
assessed for total length and weight. This study was approved by the Israeli Ethical Care 
and Use of Laboratory Animals Committee. 
 
Parasite- evaluation 
Wet preparations of the gills, brain, eyes, kidney, liver, intestine, spleen and skin were 
examined under a light microscope for detection and identification of parasites. Prevalence 
(number of infected animals/total animals) and intensity (number of individuals of a 
parasite species in each infected host) of infections were recorded in accordance with the 
definitions provided by Bush et al. (1997) and by Noga (1996).  
 Authors are required to assure the following: (a) experiments are reproducible; (b) 
quantitative results derive from at least three replicates; and (c) differences between 








General information regarding fish samples 
The fish were sampled from four dispersed locations: north-west, north-east, east, and 
south-west. All fish were caught from the littoral zone. Adult Cichlidae and fingerlings 
exhibited mean total lengths of 18.6 ± 2 cm and 4 ± 0.5 cm and mean weight of 133 ± 
12 g and 3 ± 0.4 g respectively. Cichlidae included Sarotherodon galilaeus (68 %), 
Oreochromis aureus (12 %) and Tilapia zilli (20 %). 
  
Phylum Ciliophora 
The prevalence and infection-intensity of parasites from this phylum are presented in 
Table 1. The parasite Ichthyophthirius multifiliis was found in the gills of 10 % of adult 
fish on March, when water temperature in littoral zone was 24 ºC. In the same sample, 
Chilodonella sp. was found in 32 % of the fish, on the skin and gills. These parasites were 
not found in other samples. 
 
Phylum Myxozoa 
High infection intensity of myxozoans was found in the gills of fingerlings with prevalence 
of 7 %, as presented in Table 2. Whilst in adult’s prevalence of 17 % was found in the 
spleen, and only 8 % in the gills. 
 
Digenea (Phylum Platyhelminthes) 
Table 3 summarizes prevalence and infection level of digenean parasites in different 
organs of adult fish. The overall prevalence of adult fish with digeneans was 36 %. The 
overall prevalence of digenea in fingerlings was higher, and was estimated as 85 %. The 
prevalence of various trematode-metacercaria is depicted in Table 4. Infection-intensity 
in fingerlings was high (data not shown), and about 50% of them were infected with more 












7 3 Epistylis sp. 
23 3 Trichodina sp. 
12  2 Ichthyophthirius multifiliis 
2 1 Chilodonella sp. 






Table 2 Infection-Intensity and prevalence of myxozoans 
 
Adults Fingerlings Organ 
Infection 
Intensity* 
Prevalence (%) Infection 
Intensity* 
Prevalence (%)  
2 0.5 4 7 Gills 
3 17 2 8 Spleen  
2 3 2 1.2 Kidney  
2 1 - - Liver  
*Intensity was numerically evaluated from 1 (very low) to 5 (very high) 
 
 










Prevalence (%) Metacercaria sp. 
2 20 Centrocestus sp. (gills) 
3 17 Sanguinicola  sp. (heart) 
V 5 Euclinostomum sp.  (kidney) 
ND 3 Unidentified Metacercaria 1 (Liver) 
ND 3 Unidentified Metacercaria 2 (Liver) 
*Intensity was numerically evaluated from 1 (very low) to 5 (very high); 




Table 4 Prevalence of trematode-metacercaria in fingerlings (%) in various organs 
 
Eyes Body Gills Liver Kidney Brain Peritoneum Metacercaria sp. 
30 ND ND 1 1 10 9 Bolbophorus sp. 
8 45 22 ND 1 3 3 Neascus sp. 
ND 9 8  ND ND ND 8 Clinostomum sp. 
ND ND 30 ND ND ND ND Centrocestus sp. 
ND ND ND ND 24 ND 4 Euclinostomum sp. 
5 17 19 5 3 6 15 Unidentified Metacercaria 















• The parasites Ichthyophthirius multifiliis and Chilodonella sp., both seasonal 
parasites, were found on March, however were not found in other excursions. 
• Sanguinicula sp. infections of the heart in adult cichlids were found in high 
prevalence (10 %) and high levels of infection. These data are in accordance with 
previous reports (Paperna, 1964).  This parasite caused mortalities in cichlids in the 
Sea-of-Galilee and Jordan-river-basin during the 90th (Paperna 1996).  
• Prevalence of trematode metacercariae in fingerlings was found to be very high 
(91.4 %), as compared to its prevalence in adults (48 %). Prevalence data and host 
records hint that infestation by metacercariae occurs only, or predominantly, in 
shallow waters where most vector snails live. In lakes such as Lake Kinneret, 
infections are common and high only among young fish, or species confined to 
shallow water (Paperna, 1996). Older fish, in the offshore water were sparsely or 
exceptionally infected. The only exception are fish that apparently spend part of 
their time close to the shore. 
• High prevalence of fingerlings infected in more than one organ and with more than 
one trematode metacercariae species, was common. The infections were in multiple 
organs and sometimes more than one genus of trematode infected the same fish. 
In those excursions where high infection levels with trematodes were found, high 
mortality rates were also noted among the specimens that were maintained in the 
aquaria for further observation. 
• The trematode metacercariae Clinostomum sp., Euclinostomum sp., Neascus sp. 
and Bolbophorus sp., which were absent from the survey of 1990 – 2002 (Dzikowski 
et al., 2003b), were found to be very prolific in the current survey. The absence of 
these parasites from the past survey can be explained by the disappearance of their 
intermediary host; the snail Bulinus truncatus. This finding raises questions 
regarding the recent changes of the lake’s ecosystem that allowed for the 
reappearance of the parasites. 
• Trematode infection of the eyes and brain were also very common among 
fingerlings (42 % and 13 %). A connection between these infections and the 
blindness phenomenon is possible as it is known that trematode metacercariae 
infections of eyes can cause the formation of an opaque film around the infected 
eyes (Paperna, 1996; Nordic council of ministers, 2009). This connection will be 
further examined under laboratory conditions. 
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